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(54) Sheet media handling system with interrelated input alignment and output support 

(57) A sheet media handling system (1 4) is provided 
which includes an input tray (16), an output tray (18), and 
an alignment mechanism (22, 24) capable of aligning 
sheet media (20) which is to be input and supplementing 
support of sheet media once it has been expelled. The 
alignment mechanism (22, 24) thus employs an upstand- 
ing member (22,24) which defines the length (or width) 
of the input tray (16), and which extends upwardly to sup- 
plement support of sheets within the output tray (18). 
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Description 

Technical Field 

The present invention relates generally to the nan- s 
dling of sheet media used in connection with sheet proc- 
essors, and more particularly, to a system having input 
media alignment mechanism which provides enhanced 
output media support. More particularly still, the inven- 
tion concerns a system which provides for the modrfica- io 
Won of output media support by adjusting input tray size. 
Although the invention has utility in a variety of sheet 
processing machines, it has proven particularly well suit- 
ed for use in an single-sheet printer, and is described in 
that context below. is 

Background Art 

In a conventional single-sheet printer, media is di- 
rected through a print cycle which includes picking up a 20 
sheet from an input tray, feeding it through the printer, 
and then expelling it through the printer's output port. 
Once expelled, sheets fall to an output tray where con- 
secutive sheets are piled one on top of the other so as 
to form an output stack. Ideally, the sheets fall directly to 25 
the output tray, forming a packet of vertically aligned 
sheets which is stable and easily manipulable. 

Sheets expelled by conventional printers, however, 
rarely fall into an aligned vertical stack. Instead, sheets 
fall in a somewhat random fashion due to a variety of 30 
aerodynamic forces which produce an effect known gen- 
erally in the industry as "sail". Such sail is most often . 
characterized by a sheet cutting through the air so as to 
glide in the direction of sheet expulsion, and potentially 
pass beyond the confines of the output tray. This effect 3S 
can result in an increasingly destabilized stack, often cul- 
minating in sheets spilling onto the floor and requiring 
that the sheets be restacked by hand. 

In the past, the problem of sheet sail has been ad- 
dressed using a pair of so-called anti-sail wings which *o 
act as intermediate sheet support upon expulsion of a 
sheet. Once the sheet has been fully expelled, the wings 
are moved oppositely, releasing the sheet in rear-biased 
fashion so as to allow the sheet to fall more directly to 
the output tray without the extent of forward momentum 
which would otherwise exist. Sheets thus fall to define a 
generally vertical output stack. An arrangement of the 
type just described is disclosed in U.S. Patent No. 
5,324,020 which is entitled 'Paper Stacking System For 
Printers" and which is commonly owned herewith. The so 
disclosure of that patent is incorporated herein by this 
reference. 

Although the aforementioned system has proven ef- 
fective in reducing sheet sail, there remains room for im- 
provement. For example, very little has been done to ss 
compensate for variations in sheet media size, or for cor- 
responding variations in sail characteristics due to such 
differently sized sheets. Conventional printers also have 



failed to efficiently address the problem of progressive 
stack destabilization, a phenomenon which is related to 
the posture of expelled sheets within the printer's output 
tray. Most printers simply employ an output tray with a 
floor which is sized to support the largest permissible 
sheet (generally BYz x 14-inch). This has involved the use 
of a large output tray floor which underlies a substantial 
portion of output sheets, significantly increasing the cost 
to manufacture, and obstructing access to the printer's 
input tray. It thus would be desirable to provide a sheet 
media handling system which reduces the output tray's 
size, but improves output media support. More particu- 
larly, what is needed is a small size output tray which 
readily is adapted to address variations in output sail 
characteristics due to changes in sheet media size. 

Disclosure of the Invention 

The invented system addresses these problems by 
provision of a sheet alignment mechanism which in- 
cludes an upstanding member configured both to vary 
input tray size and to adjust output tray support. The sys- 
tem employs upper and lower sheet media support struc- 
tures, the lower support structure serving as the printer's 
input tray and the upper support structure serving as the 
printer's output tray. The upstanding member is movably 
mounted on the lower support structure, defining what 
amounts to an adjustable input tray wall. By varying the 
size of the input tray, sheets may be aligned within the 
input stack. The upstanding member also serves to sup- 
plement support of expelled sheet media, the member 
extending upwardly to engage the undersurface of the 
output stack. Preferably, the upstanding member ex- 
tends above the level of the output support structure, and 
is positioned to support the output stack adjacent its for- 
ward edge so as to place the output stack in an anti-sail 
posture. Thus, as the upstanding member is adjusted to 
accommodate different sizes of input media, output sup- 
port is similarly adjusted to ensure an anti-sail posture of 
the output stack. 

These and additional objects and advantages of the 
present invention will be more readily understood after 
a consideration of the drawings and the detailed descrip- 
tion which follows. 

Brief Description of the Drawings 

Fig. 1 is an isometric view of a single-sheet printer, 
such printer incorporating a sheet media handling sys- 
tem constructed in accordance with the present inven- 
tion. 

Fig. 1 A is an enlarged isometric fragment of the 
printer depicted in Fig. 1, such fragment illustrating the 
relative levels of output media support. 

Fig. 2 is a fragmented isometric view of the printer 
depicted in Fig. 1 , but with the sheet media removed to 
illustrate adaptability of the system. 

Fig. 3 is a fragmented isometric view of the printer 
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depicted in Fig. 1 with an expelled sheet P supported in 
an anti-sail posture. 

Detailed Description of the Preferred Embodiment and 
Best Mode of Carrying Out the Invention 5 

Fig. 1 shows, at 10, a sheet processor in the form of 
a somewhat typical single-sheet printer, such printer in- 
cluding.a chassis 12 and an input/output sheet cassette 
14. The cassette includes upper and lower sheet media 
support structures, the bwer structure 16 being config- 
ured to support sheets prior to input, and the upper struc- 
ture 18. being configured to support sheets which have 
been expelled. The lower support structure thus serves 
as the printer's input tray, and the upper support structure 
serves as the printer's output tray. The printer thus will 
be understood to operate conventionally, sheets being 
picked up from an input tray, printed on and expelled to 
an output tray. 

I nput tray 1 6 supports sheets for delivery to the print- 
er's print mechanism (not shown), the input tray employ- 
ing a generally planar input floor 16a which spans the 
distance between surfaces 14a, 14b. Surfaces 14a, 14b 
nominally define opposite side walls of the cassette, and 
thus define the maximum possible sheet media width. 2S 
The sheets are aligned in the input tray using an align- 
ment mechanism which adjusts the effective length and 
width of the input tray. Output tray 18 supports sheets 
which have been expelled after printing. Unlike the input 
tray, however, the output tray defines a pair of relatively 30 
small, -generally horizontal output floor sections 18a, 
1 8b, and may include an additional floor section adjacent 
chassis 12. Additional sheet support is provided by the 
alignment mechanism as will be described below. Cas- 
sette 1 4 thus will be understood to serve as a sheet me- 35 
dia handling system which holds sheets both prior to in- 
put, and once they have been dispelled. 

Sheets initially are placed on the floor of the input 
tray, the sheets being arranged in what is referred to 
hereinafter as an input stack 20. In accordance with the *o 
invention, input stack 20 is aligned using a sheet align- 
ment mechanism, such mechanism including a first up- 
standing member 22 and a second upstanding member 
24. The first upstanding member engages the outward- 
most (or forwardmost) edge 20a of the input stack so as 45 
to align sheets lengthwise in the input tray. The second 
upstanding member engages a side edge of the stack 
(such as the edge opposite to edge 20b) so as to align 
sheets widthwise in the input tray. Fig. 1 illustrates an 
input stack which is so-aligned. so 

In Fig. 2, cassette 14 is shown with the input stack 
removed so as to provide a detailed illustration of the de- 
picted alignment mechanism. Upstanding member 22, 
for example, will be seen to include a generally vertical 
input-adjustment region 22a which is configured to en- ss 
gage the outwardmost edge of the input stack, thereby 
defining the length of the input tray. Upstanding member 
24 similarly includes a generally vertical input-adjust- 



ment region 24a which engages a side edge of the sheet 
stack so as to define the width of the input tray. Region 
24a, it will be noted, extends substantially the length of 
the input tray. 

Upon comparing Figs. 1 and 2, it will be noted that 
the upstanding members are movable, the first upstand- 
ing member 22 being movable as indicated at 23, and 
the second upstanding member 24 being movable as in- 
dicated at 25. The first upstanding member thus will be 
understood to provide for modification of the input tray's 
length, and the second upstanding member will be un- 
derstood to provide for modification of the input tra/s 
width. Each member thus provides for alignment of 
sheets in the input stack. 

As indicated, member 22 rides on an elongate car- 
riage 27 which moves toward and away from the printer 
chassis along a predetermined path. The path is defined 
by tracks (such as that shown at 29), the carriage being 
fitted with corresponding track followers (such as that 
shown at 2B) which restrict carriage movement to an axis 
which extends parallelly to arrow 23. The track followers 
thus include ribs 28b which define a slot 28a sized to 
capture the tracks. Further guide structures (such as 
track 30) similarly may be used to enhance control of car- 
riage 27. Member 22, in conjunction with carriage 27, is 
identified as a length adjuster, referring to its use to ad- 
just the input tray's length. 

Member 24 similarly rides on an elongate carriage 
34, such carriage being associated with the input tray to 
define the input tray's effective width. The width adjuster 
carriage rides on track 32, carriage 27 being fitted with 
a corresponding track follower (not shown). Tabs 34a 
and 34b further define the movement of carriage 34 rel- 
ative to the input tray. Member 24, in conjunction with 
carriage 34, is identified as a width adjuster, referring to 
its use to adjust the input tray's width. 

Although the preferred embodiment employs tracks 
which are incorporated into the input tray floor, those 
skilled will appreciate that an alternative track arrange- 
ment may be used. For example, tracks may be mounted 
to chassis 12, side wall 14b, or to some other structure 
associated with the input tray. 

Turning now to Fig. 3, it will be appreciated that the 
length and width adjusters serve dual purposes, each 
acting both to align sheets which are to be input and to 
supplement support of sheets which have been expelled. 
Although output sheets are supported by the output tray, 
support is enhanced by the alignment mechanism, ex- 
pelled sheets being supported in an anti-sail posture so 
as to provide for a more stable stack. Supplemental sup- 
port may be provided using a pair of upstanding mem- 
bers as shown, but alternatively may be provided by a 
single upstanding member which is positioned to engage 
the center of the input stack's outwardmost edge. 

In accordance with one of the principal features of 
the invention, length adjuster 22 extends upwardly from 
the input tray. The length adjuster thus extends at least 
to the level of the output tray, a generally horizontal out- 
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put-support region 22b being provided to engage the un- 
dersurface ol any sheets stacked within the output tray. 
The input and output stacks are slightly offset in the di- 
rection of sheet media outflow, the length adjuster thus 
being configured to support the output stack adjacent its 
outwardmost (or forwardmost) edge 42. 

Width adjuster 24 similarly extends upwardly to the 
level of the output tray floor, further supplementing output 
sheet support. A generally horizontal output support re- 
gion 24b engages the undersurface of any sheets within 
the output tray. The input and output stacks also are 
slightly laterally offset, the width adjuster being config- 
ured to support the output stack adjacent a side edge of 
the stack. Preferably, width adjuster 24 will support the 
forwardmost portion of the output stack's side edge. 

As best indicated in Fig. 1 A, the length adjuster ex- 
tends to a level just above the level of the output tray's 
floor, thereby raising the outwardmost edge of the output 
stack relative to its opposite inwardmost edge, and plac- 
ing the output sheets in a posture which opposes sheet 
sail. In the preferred embodiment, the length adjuster ex- 
tends a distance A above the level of output tray floor 
1 8b, such distance being on the order of approximately 
5-millimeters. The width adjuster similarly extends up- 
wardly to terminate at an elevation which is approximate- 
ly 5-millimeters above the level of the output tray floor. 
The outwardmost edge of the output stack thus is raised 
relative to the rest of the stack, effectively opposing sheet 
sail. The anti-sail posture just described is best illustrated 
in Fig. 3. 

Upon changing input media size, the length and 
width adjusters are changed, and correspondingly, the 
support provided to expelled sheets is changed. It will 
therefore be appreciated that the support provided by the 
alignment mechanism is closely related to the input me- 
dia size. With each change in input media size, there will 
be a corresponding change in output support so as to 
minimize sail of the output stack. 



support expelled sheets. Sheets are thus allowed to fall 
into the output tray upon retraction of the wings. There- 
after, the wings are moved backtothe positions indicated 
in the drawings so as to provide for temporary support 
s of the next-expeHed sheet. 

In order to further improve output stack support char- 
acteristics, expelled sheets may be biased to fall toward 
side wail 14a, such bias tending to enhance width ad- 
juster contact. In Fig. 3, for example, it will be noted that 
10 the sheet P has been biased toward width adjuster 24. 
Such bias may be achieved in a variety of ways, but is 
preferably accomplished simply by retracting output sup- 
port wing 40a earlier than wing 40b. This causes the 
sheet to pass toward side wall 14a, and thus toward the 
15 width adjuster in order to enhance sheet support. The 
sheet thus overlaps surface 24b by a distance B. Dis- 
tance B preferably is on the order of at least 3-millime- 
ters. 

Industrial Applicability 

The invented sheet media handling system is usea- 
ble in virtually any sheet processor wherein sheets are 
to be input and output through vertically stacked ports. 
The system provides for single action adjustment of both 
input tray size and output sheet support. Because such 
output support is adjustable according to sheet size, it 
will be appreciated that less raw material is needed to 
manufacture the output tray, and thus manufacture and 
efficiency is improved. Additionally, operators are provid- 
ed with simpler adjustment mechanisms, and with im- 
proved access to the input tray. 

While the present invention has been shown and de- 
scribed with reference to the foregoing operational prin- 
cipals and preferred embodiment, it will be apparent to 
those skilled in the art that various changes in form and 
detail may be made without departing from the spirit and 
scope of the invention as defined by the claims. 
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Operation 

A print cycle begins with a sheet P being picked up 
from the input tray, and fed into the printer's input port 37 
in the direction indicated at 36 (Fig. 1 ). The sheet is then 
printed on, and is expelled through an output port 39 in 
the direction indicated at 38 (Fig. 3). The input and output 
ports are vertically stacked, the input port being at ap- 
proximately the level of the input tray, and the output port 
being above the level of the output tray. 

Upon expulsion, sheets are passed to a pair of wings 
40a, 40b which extend horizontally at a level approximat- 
ing the level of the printer's output port. The wings are 
spaced so as to provide temporary support for expelled 
sheets and are retractable, so as to allow the sheets to 
fall onto the output tray. In the preferred embodiment, the 
wings are pivotabfy mounted to side walls 14a, 1 4b.such 
that the wings pivot toward a retracted position against 
the walls. In this retracted position, the wings no longer 
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Claims 

1. A sheet media handling system (14) for use in a 
sheet processor (10) having vertically-stacked input 

4S and output ports (37, 39), said handling system (14) 
comprising: a lower support structure (16) including 
a substantially horizontal input floor (1 6a) configured 
to support a stack of sheets (20) for delivery to the 
sheet processor's input port (37); an upper support 

50 structure (18) including a substantially horizontal 
output floor (18a, 18b) positioned at a predeter- 
mined level above said input floor (16a), said output 
floor (18a, 18b) being configured to at least partially 
support sheets expelled outwardly from the sheet 

s$ processor's output port (39); and an alignment 
mechanism (22. 24) which includes a first upstand- 
ing member (22) selectively configurable to engage 
an edge (20a) of the input stack (20), said first 
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upstanding member (22) extending upwardly at 
least to said predetermined level so as to supple- 
ment support of expelled sheets. 

2. The handling system (14) of claim 1, wherein input 5 
floor (16a) has a first length and said output floor 
(18a, 18b) has a second length, shorter than said 
first length, such that said first upstanding member 
(22) supports expelled sheets adjacent their out- 
wardmost edges (42). io 

3. The handling system (1 4) of claim 1 , wherein said 
first upstanding member (22) extends upwardly from 
said input floor (16a) to approximately 5-millimeters 
above said output floor (18a, 18b). *5 

4. The handling system (14) of claim 1, wherein said 
first upstanding member (22) is positionable to 
engage an outermost edge (20a) of the sheet stack 
(20) to align sheets lengthwise on said input floor 20 
(16a). 

5. The handling system (1 4) of claim 4, wherein said 
alignment mechanism (22, 24) further includes a 
second upstanding member (24) which is position- 2s 
able to engage a side edge (20b) of the sheet stack 
(20) to align sheets width wise on said input floor 
(16a), said second upstanding member (24) extend- 
ing upwardly at least to said predetermined level so 

as to further supplement support of expelled sheets, so 

6. The handling system (1 4) of claim 5, wherein said 
second upstanding member (24) extends upwardly 
from said input floor (1 6a) to approximately 5-millim- 
eters above said output floor (1 8a, 1 8b). 35 

7. The handling system (14) of claim 1 which further 
comprises a pair of wings (40a, 40b) configured to 
receive expelled sheets, at least one of said wings 
(40a, 40b) being movable to allow sheet media to 40 
fall off said wings (40a, 40b) and onto said output 
floor (18a, 18b). 

8. The handling system (14) of claim 7 wherein said 
expelled sheets are biased toward engagement with 45 
said second upstanding member (24). 
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(54) Sheet media handling system with interrelated input alignment and output support 



(57) A sheet media handling system (1 4) is provided 
which includes an input tray (16), an output tray (18), 
and an alignment mechanism (22, 24) capable of align- 
ing sheet media (20) which is to be input and supple- 
menting support of sheet media once it has been ex- 



pelled. The alignment mechanism (22, 24) thus employs 
an upstanding member (22,24) which defines the length 
(or width) of the input tray (16), and which extends up- 
wardly to supplement support of sheets within the output 
tray (18). 
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